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A Serial Study of Movement Control and Coordi

tion during Jump-Slap-Kick in Chinese Martial Art

Part I: Characteristics of Kinematics, Ground
tion Force and Joints Coordination

'Yu Liu, *Chung-Yu Chen, 'Long- Ren Chuang, & *Chen-fu
'Chinese Culture University, *National Taiwan Normal University

ABSTRACT

This serial study based on biomechanical approach aims at exploring the
nisms of movement control and coordination during jump-slap-kick and givi
perceptual guidance for the practice. The first part of the study was to in
the characteristics of kinematics and ground reaction forces in order to lay the
dations for further study of joint control torque. The Peak Performance 2D Motig
Analysis System (120Hz) and Kisterler forceplatform (600Hz) were
synchronously to acquire the data of kinematics and ground reaction forces from f
elite male Chinese martial arts athletes performing jump-slap-kick. The res
angle vs. angle analysis indicated that both the ankle and knee joints of action li
showing the flexion then following by extension movement pattern during
support phase. The hip joint on the other hand showing extension at begin
the support phase, and then acting conjunctly with knee and ankle joint. The h
tal ground reaction forces acted to reduce the horizontal velocity of athlete
during the support phase. The maximal vertical ground reaction force occurred at
maximum flexion phase of the action leg. This created an ideal initial conditi_f'
the takeoff. During the flight phase, the kicking action, that the hand slapped
foot happened prior to the body c.g. reaching the highest position, and the maxim
angular velocity for each joint of the action leg also appeared at a moment befo

the hand slapped the foot. 11
Key words: biomechanics, Chinese Martial Arts, jump-slap-kick, angle-angle diagran
angle-force diagram



